Males of many animal taxa allocate resources largely to mate acquisition and defence, contributing little more than gametes to embryo production. In many insects, however, males transfer large spermatophores or ejaculates to females during mating, and extragametic substances derived from these packages are used for somatic maintenance and egg production by the recipient females (e.g. Boggs 1981). Females receiving multiple male contributions lay more (Ridley 1988) and often larger eggs (Fox 1993a) than do once-mated females, indicating large effects of male-derived nutrients on female reproduction. Furthermore, large males produce larger ejaculates or spermatophores than small males (Fox et al. 1995) , and females of some insects preferentially mate with large males (Thornhill & Alcock 1983) . To date, however, there has been no clear demonstration in any insect of a direct fitness advantage to mating with large males (e.g. Pitnick 1991; but see Gwynne 1988) . Here, we provide evidence that variation among males in body size has a direct effect on female reproductive success (lifetime fecundity and egg size) in a seed beetle, Stator limbatus, and suggest that this is likely to be caused by extragametic nutrients being transferred in male ejaculates during mating.
In seed beetles (Coleoptera: Bruchidae), radiolabelled nutrients in male ejaculates are incorporated into both somatic and reproductive tissues of females (Huignard 1983; Boucher & Huignard 1987) . Females that receive multiple ejaculates live longer, lay more eggs, and lay larger eggs than once-mated females (Fox 1993a, b) . As in other seed beetles, male S. limbatus produce large ejaculates, averaging ( ) 0·14 0·01 mg (4·8 0·1% of their body weight) during mating. In addition, ejaculate size of S. limbatus varies substantially between individual males, and is positively correlated with male body size (r 2 =0·22, N=30, P=0·009).
Stator limbatus for this experiment were collected from Cercidium floridum in Scottsdale, Arizona, and from Acacia greggii in Black Canyon City, Arizona (approximately 50 km apart). Both laboratory populations were initiated with 500-1000 field collected individuals. All beetles were reared in the laboratory for one generation on seeds of their natural host plant before this experiment.
To quantify the effects of male body size on female reproductive success in S. limbatus, we collected virgin males and females from isolated seeds of their natural host (A. greggii or C. floridum) within 24 h of adult emergence. We weighed each beetle and then randomly paired it with a virgin beetle of the opposite sex in a 60-mm petri dish containing 12-13 seeds of the same species they were reared from. At 12-h intervals we checked all dishes for eggs; beetles were briefly removed from each dish, and each seed was individually examined for eggs. Females oviposit directly onto seeds, so seeds containing eggs were removed and replaced with clean seeds. We recorded lifetime fecundity for half of the pairs in each population (the remaining pairs were used in another experiment), and we recorded the length and width of all eggs laid within the first 12 h after egg laying was initiated for all pairs from the Black Canyon City population.
Stator limbatus females mated to large males laid more eggs than females mated to small males; lifetime fecundity was positively correlated with male body size in both replicates (Fig. 1) . In addition, the mean width and volume (calculated as 0·25 length width 2 , modified from Hoyt 1979) of a female's eggs were positively correlated with her mate's size (Fig. 2) . Neither result was due to an inadvertent correlation between male and female body sizes; there was no significant relationship between the body size of mothers and 0003-3472/95/070281+04 $12.00/0 1995 The Association for the Study of Animal Behaviour
